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TASK ANALYSES OF THREE SELECTED WEAPONS SYSTEMS 


INTRODUCTION 


The research reported here is part of a broader program on simulation 
conducted by the Unit Training and Evaluation Systems Technical Area of the 
Army Research Institute for the Behavioral and Social Sciences (ARI). 
Training simulators reduce demands on limited resources and promise 
greacer efficiency in both training and testing. However, no experi- 
mental evidence had compared performance resulting from simulator vs. 
live-fire training. The overall objective of Project DRAGON (LIVEFIRE) 
was to determine the contribution of live firing of large caliber weapons 
to weapons proficiency. To achieve this objective, three separate but 
sequentially linked tasks were accomplished by ARI and the Human Resources 
Research Organization (HumRRO). 


The first task analyzed present weapons training and training devices 
in the context of the total Army training system, through review of 
training documentation, relevant research, military literature, obser- 
vation of training practices, and discussions with cognizant military 
personnel (McCluskey, Haggard, and Powers, 1976). Topics in the report 
included instructional content, instructional techniques, weapons 
training devices (simulators), training management, and resources re- 
quired to support training. 


The second task was to conduct task analyses to identify the critical 
performance requirements for three selected weapons systems, and to 
identify the commonalities and differences in tasks within the three 
major weapons systems and other weapons of a similar but somewhat 
diffcrent nature. The three weapons used in Task 2 were: 


(1) The M60A1 Tank. This tank is armed with a 105m 
main gun and is currently the main battle tank for 
the U.S. Army. Other weapons in the same general 

F family are the newer M60A2 Tank and the M551 Armor 
Reconnaissance/Airborne Assault Vehicle (AR/AAV). 


(2) The 155mm Howitzer-~Self Propelled (SP). This is 
one of the principal artillery supporting weapons 


for the combat arms. Other weapons in the same 
general family are the 105mm Howitzer (Towed), the 
155mm Howitzer (Towed), and the 8-Inch Howitzer (SP). 


(3) The 8imm Mortar. This is the principal supporting 
mortar used at platoon and company level. The only 
other weapon currently available in this family is the 
4.2-Inch Mortar. 


This report discusses the results of the Task 2 research. Topics 
include identification of mission profiles, development of task inven- 
tories, administration of the task inventories to job incumbents, and 
analyses of the results. 
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The third and final task was to use the collected information to 
develop and conduct two field exercises to determine the contribution of 
live firing to weapons proficiency. The weapons used in Task 3 were the 
M60Al Tank and the 155mm Howitzer (SP), and the results of the field 
tests have been reported by Powers et al. (1975). ‘ 


RESEARCH APPROACH 


The first step in Task 2 was to identify information about the three 
major weapons systems that were the focus of this phase of the research. 
In this systems analysis approach all component parts of the system must 
be identified. The behavior of individuals using weapons is a joint 
function of the specific weapon system, the goals (missions) of the 
system, and the environment in which it is used. The first step in 
identifying relevant tasks was, therefore, a comprehensive identification 
of the purposes for which a weapon may be used, weapon characteristics, 
and environmental characteristics. 


bd Using this information from the systems analyses, the next step was 
to develop task inventories for the three selected weapons systems. | 
Because of their previous research and expertise in certain areas, 
HumRRO Division No. 2, at Fort Knox, Kentucky, developed the task 
inventories for all jobs of the M60Al Tank. HumRR) Division No. 4, at 
Fort Benning, Georgia, developed the task inventories for the 81mm 

’ Mortar and the 155mm Howitzer (SP) with the aid of several trips made to 

the Artillery School at Fort Sill to gather information, although HumRRO 
had previous experience with this weapon (McCluskey, Jacobs, and 
Cleary, 1974). 


These task inventories were then given to a number of job incumbents 
at various locations and were also administered to job incumbents for 
the six peripheral weapons systems. This was done to identify common- 
alities and differences within and among similar and different type 
weapons. 


The resulting data are extensive and complex. These data are 
. included in tables in this report and the appendixes. Task inventory 
data were reduced by computer, using the CODAP 360 JOBDEC method of 
task analysis. Computer printouts in the appendixes list each individ- 
ual task, in rank order, for each critical job, in each of the weapons 
systems. 


IDENTIFICATION OF MISSION PROFILES AND RELATED INFORMATION 


As the first step, system characteristics were delineated. This . 
ranged from such basic data as the identification of number of personnel ‘ 


and type of job for each man in a weapons system to significantly more 
complex factors such as the types of fire missions that would normally 
be appropriate for each weapon. 


The purpose was to identify the general activities required for 
effective employment of the weapon, and the significant factors within 
the total system that may impact upon these activities. Information was 
obtained on: 


(1) Identification of typical fire missions. 


(2) Specification of the firing environments by type 
of mission. 


(3) Specification of the major system components 
(personnel, firing techniques, specific equipment), 
including interaction between other major system 
components (e.g., for Artillery, Forward Observers, 
and Fire Direction Centers). 


Identification of fire mission profiles which state 
general job functions for each type of typical 
mission. 


Documentary sources such as Field Manuals, Technical Manuals and 
Service School publications were surveyed, to update and verify the 
extensive knowledge and experience in the weapons area that existed 
within the HumRRO research team. Discussions with Service School 
personnel then verified the information that had been collected. For 
Infantry and Armor weapons, direct coordination was made by the HumRRO 
Divisions located near the Schools. For Artillery, information was 
gathered on a trip to Fort Sill. 


Field experience data obtained in discussions with Service School 
personnel were compared to current doctrine to establish and assess the 
practical implications of live firing with large caliber weapons. Field 
experience data were also obtained by refining information that had been 
previously collected by HumRRO Work Unit ACTION which had collected 
combat information data on weapon use by making on-site visits to units 
in Vietnam (Magner, 1967). 


This mission profile information was analyzed and stored for eventual 
use in the development of task inventories. Appendix A shows an example 
of the types of information identified for one weapons system. 


The systems analysis laid a sound basis for the development of task 
inventories. For example, mission profiles for the 155mm Howitzer (SP) 
had identified significant task differences that depended on whether the 
gun was firing direct or indirect fire. This finding required the 
development of task inventories that separated the tasks into these two 
categories. Without this prior information, a single task inventory 
would probably have been developed that could have caused confusion 
among the job incumbents. 
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Additionally, the use of mission profiles enabled the research team 
to identify major potential problem areas. For example, the systems 
analysis clearly indicated that the Forward Observer (if used) and the 
Fire Direction Center were significant variables in the accurate firing 
of large caliber Artillery weapons. Thus, those variables would have to ot 
be held constant, or controlled in some way, if the weapons proficiency > 
of individual crews was to be established. Awareness of this potential \ 
problem area enabled the research team to design the Artillery Field 


Test plan accordingly. Other types of information collected were used : 
in equally significant ways, as the research team began the task 
analysis. 


DEVELOPMENT OF TASK INVENTORIES 


< The mission analyses had identified all jobs and positions within 

the three selected weapons systems and specified the jobs critical to 

live firing within these systems. Critical jobs were defined as those 

performed by personnel directly adjacent to, and an integral part of, ' 

the sighting, loading, aiming, and firing of a weapon. The jobs for ‘ 

each weapons system are shown in Table 1. | 
i 


For critical jobs, an in-depth job analysis was performed. 
Lengthy task inventories (up to 54 tasks) were developed for each 
position, with each task being written at a relatively specific level. 
For peripheral jobs, smaller inventories were developed (up to 20 tasks) 
with the individual tasks described more generally. In all cases, task 
inventories were limited to the weapon's live-firing activities. 


Task inventories for all jobs, peripheral or critical, were 
developed in the following sequence. First, tentative draft lists 
were developed, using the following sources of information: 


e 1. Job information collected during the development of mission 
profiles. 


2. Army training documents such as Field Manuals, Technical 
Manuals, and Service School (Avmor School, Artillery 
School, Infantry School) publications. 


4. The results of previous research conducted on these weapons. 


5. The expertise of HumRRO personnel (including many retired 


3. Expert opinion of Service School committee members. . ; 
Army officers) who have worked on previous weapons projects. 


i 
5 
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Table 1 


CREW MEMBERS FOR THREE WEAPONS SYSTEMS 


Critical Jobs 
Tank Commander 
Gunner 


Loader 


Critical Jobs 


Chief of Section 


Gunner 
Assistant Gunner 


No. 1 Cannoneer 


Critical Jobs 
Squad Leader 
Gunner 


Assistant Gunner 


System: 


System: 155mm Howitzer (SP) 


System: 


A[st Ammunition Handler 


M60Al Tank 


8lmm Mortar 


Peripheral Jobs 


Driver 


Peripheral Jobs 


Cannoneers 2, 
3, 4, 5, and 6 


Driver 


Peripheral Jobs 


2nd Ammunition 
Handler 
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These draft inventories were informally reviewed by current or 
former job incumbents, or by experts in the pertinent area. In most 
cases, these individuals were with the Combat Arms Training Board, 197th 
Infantry Brigade, and the Infantry School at Fort Benning, and the 194th 
Armor Brigade and the Armor School at Fort Knox. 


The draft inventories were revised to reflect comments received, and 
were then given a pilot test by having a limited number of job incumbents 
for each position complete the forms. These personnel were from various 
Armor units at Fort Knox, and from Infantry and Artillery units at Fort 
Benning. Based on the results of the pilot test, final inventories : 
were developed. An example of these inventories is shown in Appendix B. 


The format of all inventories was exactly the same. Only the task 
content differs as required by the job or weapons system. The response 
scale is a modification of the one originally developed by Hemphill 
(1959) and later used extensively by the U.S. Air Force in a number of 
job surveys (Morsh, 1963; Morsh and Archer, 1967). HumRRO has success- 
fully used this scale in many recent task analysis projects, including 
the revision of the curriculum of the Coast Guard Academy (Powers et al., 
1974). The scale is shown in Table 2. 


Table 2 
RESPONSE SCALE FOR TASK ANALYSIS 


Alternative Value 


(Incumbent marks a line through the task to 


indicate that the task is not a part of his job.) (0) 
INSIGNIFICANT part of my job 1 
SOMEWHAT SIGNIFICANT part of my job 2 
MODERATELY SIGNIFICANT part of my job 3 ; 
SIGNIFICANT part of my job 4 
HIGHLY SIGNIFICANT part of my job 5 


Job incumbents were instructed to read each task on a list. If they 
never were responsible for a particular task in their current duties, 
they were instructed to draw a line through the task; the task would be 
scored as a zero. If the respondent did accomplish a particular task, 
they responded appropriately, using the scale shown in Table 2. The use 
of a single response scale combines task attributes (such as criticality, 
time spent, and difficulty) and allows tasks to be ordered as to job 
importance along a single dimension. 


ADMINISTRATION OF TASK INVENTORIES 


ARI and HumRRO had originally planned that only troop units in the 
continental U.S. (CONUS) would be surveyed during this project. However, 
although adequate numbers of Armor and Artillery crews were available 
within CONUS, there was a shortage of 8lmm Mortar crews. Therefore, the 
CONUS surveys of Armor and Artillery crews were done by HumRRO personnel, 
while ARI arranged to gather mortar crew data in Europe. The jobs, 
number of personnel surveyed, unit, and location are shown in Table 3. 


in addition to the task analysis to be used in the later field test, 

a survey of “commonalities and differences" had been requested for 

common and different weapons within a particular weapons system. A 

practical difficulty arose during this specific phase because the Army 

reduced the number of weapons within systems. For example, the 175mm 

Howitzer (SP) is being phased out of the Artillery inventory. This i 

reduction limited the number of weapons available for survey. i 
q 


A corollary problem appeared in the Armor portion of the survey, 
where the M60Al is the main battle tank. A new tank, the M60A2, is 
coming into the inventory and thus could be used as the common weapons i 
system; a new AR/AAV, the M551, was available for the different weapons i q 
system. However, since both the M60A2 and the M551 are relatively new og 
systems, very few experienced crews were available -o the research { 
staff. The common and different weapons, units surveyed, jobs, and ] 
number of personnel are shown in Table 4. i 


ANALYSIS OF THE RESULTS 
DESCRIPTIVE STATISTICS 


Appendix C presents descriptive statistics for personnel partici- 
pating in the task analyses. Table C-1 shows the number of personnel, 
by rank, in each of the three major weapons systems. Table C-2 shows 
the number of personnel, by months of duty, in each weapons system, and 
Table C~3 shows the amount of combat for personnel in each weapons 
system. M60Al personnel seem to be generally higher in rank, have more 
experience in their jobs, and have more combat experience than personnel 
in the other two systems. 


Location 


Fort Knox 


Fort Hood 


Fort Benning 


Fort Benning 


Table 4 


PERSONNEL USED IN 


TASK ANALYSES 


Jobs 


M6O0A1L Tank 


194th Armor Brigade 


Armor School 


Tank Commander 
Gunner 
Loader 


Driver 


155mm Howitzer (SP 


1st Cavalry Div. 
end Armored Div. 


197th Infantry Brigade 


Chief of Section 
Gunner 

Assistant Gunner 
No. 1 Cannoneer 


Group - Cannoneers 
2-6 and Driver 


81mm Mortar 


ist Armored Div. 
ist Infantry Div. (FWD) 
5rd Infantry Div. 


ly7th Infantry Brigade 


Squad Leader 

Gunner 

Assistant Gunner 

1st Ammunition Handler 
end Ammunition Handler 
Squad Leader 

Gunner 

Assistant Gunner 

1st Ammunition Handler 
end Ammunition Handler 


No. Surveyed 


Table |, 


COMMON AND DIFFERENT WEAPONS SYSTEMS 


Location Units Jobs no. Surveyed 


Reterence system: M:OAl Tank 
Common System: MDA.) Tank 


a Foret Knox liasth Armor Brigade Tank Commander | 
Gunner ie; 
Leader 3 


bitferent System: Mooi AR AAV 


Fort Knox la&th Armor Brigade Commander %, 
ounner A 
Loader 4 
7 " Driver a 
. Reference system: 2) mm Howitzer St 
| Comper System: } ainm tiowit cen towed 
; Fort Hood ist Cavalrs Div. Chief ot Seetio: * 
nd Armored Div. Gunner 

) Assi- tant Gunner 
r 


No. 2 Cans oneer 


q Group = Catnone ors 


‘ - and Driver ae 
Different Ss stem: cinch Howiteer oP 
Fort Hood Tee Cavalis vas Chier of Scetion = 
nd Infanti. div canner 5 
Awsistant Gunner 5 
No. 1 Cannoneer 4 
oe Gronp - Cannoneers 
veo and Driver lu 
Different System:  %Oomm Howitecr ~ Towed 
Fort Benning lth infantry Brigade Chief of Section ” 
t : Ist Cavalry Div Gunner , 
j end Armored Div Assistant Gunner 5 
} No. 1 Cannoneer 6 
No. . Cannoneer 7 
Reference system: lmm Mortar 
Common System: } .2-Inch Mortar 
: : Fort Benning 197th Infantry Brigade Squad Leader 10 
¥ 7 Gunner ty 
A > Assistant Gunner 2 
lst Ammunition Handler ) 
" 7 énd Ammunition Handler 
Different System: None Available 
Pa ae 
ive - 
‘a * 
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TASK ANALYSES OF THREE WEAPONS SYSTEMS 


Appendix D presents the detailed results of the task analyses of the 
M60Al Tank, the 155mm Howitzer (SP), and the 8lmm Mortar. These data 
were analyzed using the CODAP 360 JOBDEC method of data analysis origi- 
nally developed by the U.S. Air Force (Christal, 1970). JOBDEC develops 
several types of information, such as the percentage of respondents . 
performing a given task and the percentage of the job that is encompassed - 
by any given task. Primarily, the JOBDEC method of analysis is a mathe- 
matical/statistical tool for ranking the tasks comprising a job, from 
the most important tasks to the least important. 


Thus, to interpret the task inventories in Appendices D and E, it is 
only necessary to read from top to bottom (task order is indicated by 
the numbers in the right hand column) to determine which tasks the 
respondents consider to be most important (the top third of an inventory), 
of intermediate importance (the middle third of an inventory), and least 
important (the bottom third of an inventory). 


Information of this type is often used by curriculum planners to 
identify the tasks that should be emphasized the most in a program of 
instruction (usually the highest ranked ones) and which tasks need not 
be emphasized (usually the lowest ranked ones). The ranked task inven- 
tories are used to directly support the Task 3 field tests. 


DETERMINATION OF COMMONALITIES AND DIFFERENCES AMONG WEAPONS SYSTEMS 


Some of the limitations of determining commonalities and differences 
for these particular weapons systems have been discussed. When the 
results of this phase were obtained, other problems were identified. 

For example, there was little difference among some of the jobs in the 
systems, but great differences among others. Thus, the observations 
presented here are not comparisions of the various weapons, per se, but 
rather comparisons of specific jobs across weapons systems. 


Appendix E presents the detailed results of the task analyses of the 
M60A2 Tank, M551 AR/AAV, 105mm Howitzer (Towed), 8-Inch Howitzer (SP), 
155mm Howitzer (Towed), and the 4.2-Inch Mortar. These data were also 
analyzed using the CODAP 360 JOBDEC method of computer analysis. Thus, 
these results can be interpreted in the same manner as those in Appendix 
D if task ranking is the important variable. 


If determining commonalities and differences across jobs and weapons 
is important, specific comparisons must be made between lists. This was 
accomplished by arbitrarily using the top one-third of the tasks on each 
list (a commonly used cut-off point). With longer lists and larger : 
numbers of respondents, a more refined breakout would have been possible. 

However, given the available data, this is an appropriate analysis 
procedure. Each top third of a list was then compared with each top 
third of each other list, for all weapons within the general weapons 
system. This was accomplished for each critical position. The percent 
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of overlap between task lists (positions) was then computed; the results 
are shown in Table 5. 


To further identify the specific tasks that are "common," an 
asterisk has been placed beside certain tasks in Appendix D, indicating 
that the task is common to all weapons within one of the three systems. 
Contrary to the results presented in Table 5, relatively few tasks are 
common across all weapons in a system. Tasks not marked with an 
asterisk are, of course, not common to all weapons. 


Commonality, as used here, means appearance in the top one-third of 
a task list for each of several positions. Since the research procedure 
was to use exactly the same task inventories for all weapons within a 
particular system, a specific task will always appear somewhere on all 
task lists. The relative positions of these tasks on the lists is of 
critical importance for this study and is the basis for determination of 
"commonality." 


DISCUSSION 
ASK ANALYSES OF THREE WEAPONS SYSTEMS 


she task analyses of the M60Al Tank, the 155mm Howitzer (SP), and 

cue 3Slmm Mortar give valuable and necessary information. Since this 
information was gathered directly from job incumbents, it presents an 
 scnurate picture of procedures currently in use in many Army units. 

ae components of each system were identified, and, by assessing the 
‘esults of the analysis for each job, an excellent picture of job 
requirements was obtained. Although the research team had extensive 
experience with the Tank and Infantry systems, the Artillery system was 
relatively unfamiliar. Thus, the task lists were used as a detailed 
orientation on a particular weapons system. 


The task lists were used to support work on the final phase of the 
projects, the field tests involving two of the three weapons systems-~— 
the M60Al Tank and the 155mm Howitzer (SP)--in the conduct of the live- 
firing exercises. The task lists for these two weapons systems have 
been extensively reviewed, and various types of checklists and safety 
intormation have been developed from them. For example, by identifying 
which major tasks were ranked by the job incumbents as most important, 
Procedural Checklists have been developed for evaluators to use during 
live-firing exercises (e.g., Chief of Section--Checks position of 
replenisher tape indicator and recuperator). 


Safety Checklists have also been developed from the task lists 
(e.g., Chief of Section--Repeats fire commands to keep crew informed 
of status of action). These checklists are also used by evaluators in 
the field study and may provide valuable information. During the first 
two phases of this study, troop commanders often commented that if 
troops were not accustomed to handling live ammunition, safety habits 
would be one of the first behavior patterns to degrade to a less than 
optimal level. 
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Table 5 


COMMONALITIES AND DIFFERENCES WITHIN WEAPONS SYSTEMS 


Job Overlap Overlap Overlap 


Reference Weapon 


155mm Howitzer (SP) 155mm How (Towed) 8-in How {sP) LO How (Towed 


Chief of Section 64% 5 45% 

Gunner 69% 46% 5S 

Assistant Gunner YG 67% 56 

No. 1 Cannoneer 33 33% 33% 

Reference Weapon 

M60Al_Tank M6OA2 M551 

Tank Commander 6% 69% 

Gunner 2h 67% 

Loader 27h 45% 

Reference Weapon 

81mm Mortar 4 .2-in Mortar 

Squad Leader (Task inventory too small to make 
meaningful comparison) 

Gunner 13% 

Assistant Gunner 4Oo% 

1st Ammunition Handler (No incumbents available) 


Finally, by establishing which crew member is responsible for a 
particular action, proper team cooperation can be assessed. Here a 
difference may exist between the weapons systems. The Tank System has a 
crew of four, only three of whom are directly involved in the firing. 
The Artillery System has a large crew of 10, with possibly nine of them 
directly involved in sustained firing although only four are in the 
turret at any one time. Thus, there may be hidden but inherent 
differences between these two weapons systems. 


This task analysis information may interest the Service Schools that 
support the particular weapons systems. For instance, curriculum 
planners often use information of this type in curriculum development. 
The information in Appendix D might interest appropriate Service School 
personnel. 
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ASSESSMENT OF COMMONALITIES AND DIFFERENCES AMONG WEAPONS SYSTEMS 


This phase of the research was beset with many practical problems, 
not all of which were overcome. The major problem was that a relatively 
small number of crews were available for assessment for some of the 
peripheral weapons systems (e.g., M60A2 Tank). Thus, the results in 
this area should be considered tentative until substantiated by addi- 
tional research. 


Table 5 shows that there is significant task overlap for some jobs 
in each 7f the systems. Often, though not always, those jobs that are 
more leader oriented (e.g., Tank Commander or Chief of Section) seem to 
have greater overlap than those jobs that are more technically based 
(e.g., Loader or No. 1 Cannoneer). Logically, leadership skills (e.g., 
Designates specific targets) maybe more general in nature than specific 
‘echnical skills (e.g., Installs coaxial machinegun) which may apply 
only to a particular type of weapon. 


Table 5 also indicates that, for the Artillery System, the 155mm 
Hcwitzer (SP) is more similar to the 155mm Howitzer (Towed) than it is 
to the 8-Inch Howitzer (SP) or 105mm Howitzer (Towed). This is in the 
expected direction. The 8lmm Mortar seeme to be similar to the only 
vluer mortar available for comparison. However, the comparison of the 
three tanks does not show as clear a picture. The small number of tank 
crews for the M60A2 and M551 may have significantly limited these 
sprcific data. 


SUMMARY 


Task inventories were developed for the M60Al Tank, the 155mm 
Wwitzer (SP), and the 81mm Mortar and were used with six comparable 
weapuns systems. All task inventories were administered to job 
incumbents, and the results of the three major task analyses were 
used in direct support of the final phase of this project. A comparison 
of the three major systems with the six comparison systems identified 
commonalities and differences in task requirements for critical crew 
members across systems and found that leader positions have more 
generalizable skills across systems than do the more technical crew jobs. 
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APPENDIX A MISSION PROFILE INFORMATION FOR THE M60Al TANK 


FIRE MISSION ANALYSIS (TANK COMBAT, FULL TRACKED, 105MM GUN, M60A1) 


1. Description and purposes of the weapons system: A heavy fully armored 
combat vehicle providing mobile fire power and crew protection for 


offensive combat armed with one 105mm gun, one cal .50 machinegun, and 
one cal .30 machinegun. Its purpose is: 
a. To destroy targets 


(1) Hard targets -- enemy armor 


(2) Soft targets -- enemy wheel and other unarmored 
vehicles 

(3) Troops -~- individuals and those manning crew-served 
weapons 


b. Defend or protect an area or position. 
Environments: 


5 a. Weather. The primary effects of weather on the operation of 
the M60Al Tank are visibility and trafficability. The basic meteoro- 
logical elements affecting operations are wind (speed and direction), 
temperature, humidity, cloud cover, precipitation, and atmospheric 
stability (inversion, lapse, and neutral conditions). In planning 
of operations with the M60Al Tank, adverse weather conditions should 
be considered; often the success gained during unfavorable weather 
offsets the limitations and difficulties imposed by soil traffica- 
bility and slow rate of movement. 


(1) Day: In clear weather the M60Al Tank can successfully 
engage targets out to 2500~3000 meters, limited by the capability 
of the crew. 


(2) Night: Night vision aevices, both white and pink light 
mounted on the tank, permit engagement of targets. 


(3) Rain, fog, snow and other forms of precipitation may 
limit the visibility of the crew and thus influence the effectiveness 
to engage targets under those conditions. 


b. Terrain. The M60Al Tank has good off-road trafficability 
ae and will cross most terrain that will support the 53-ton vehicle 
where no major obstacles exist. Its ground pressure is 11.1 PSI. 
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(1) Trafficability: It can travel up to 30 MPH on improved 
roads and has a cruising range of 160 miles. The vehicle will ford 
streams 48 inches deep, without the addition of fording kits. With 
the addition of fording kits, streams up to 162 inches may be forded 
if the stream bed is solid. 


(2) Obstacles: The tank will climb vertical obstacles 36 
inches high and will span a ditch 102 inches wide. 


c. Enemy. The enemy capability to counter the employment of the 
M60Al is of vital concern to the tank unit leader. 


(1) Acquisition: In addition to the usual ground means of 
target acquisition available to the enemy, the M60Al Tank is a high- 
priority target for enemy tactical air forces. 


(2) Threat: In order to counter the threat, the cal .50 
machinegun mounted on the tank and Red-Eye air defense teams 
provided for the tank company protection should be utilized. All 
forms of deception, cover, concealment, dispersion, and particularly 
frequent displacement of the tank are important. 


(3) Intensity: Intensity of the enemy threat to the tank 
is determined by the number and type of weapons in possession of, 
and available to, the enemy. Characteristics of enemy weapons, such 
as range, rate of fire, mobility, and effectiveness of enemy weapons 
against the M60Al Tank are of great importance to the tank commander. 


Behavior of operating personnel of the M60Al Tank. 


(1) Crew: The tank crew must accept being separated from 
other friendly units. Maintenance and supply for both personnel and 
equipment assume major proportions in tank warfare. Although the 
most striking features of the M60Al Tank are its powerful weapons 
and its mobility and shock effect, the successful employment of these 
material assets in combat depends ultimately on the courage, intel- 
ligence, and professional competence of the crew. 


(2) Individual. The individual soldier of a tank crew, 
although proficient in his crew duty, must also be indoctrinated 
with the spirit of the offensive. His thinking must be geared to 
the speed and violence of tank warfare. 


(3) Local environment: The crew must be trained to operate 
deep in hostile territory, and to recognize that the presence of the 
enemy to the front, flanks, and rear is a condition to be expected. 


Pre-combat checks. 
a. Conduct necessary operational (crew) maintenance 
b. Top off fuel tanks 
c. Check basic load of ammunition 
d. Check basic load of Class I supplies 
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Check basi 
Boresight 
Boresight 
Boresight 
Boresight 
Check all 
Check all 


AO, S00 rh 


c load of spare parts 
105mm gun 

-30 cal coaxial machinegun 
.50 cal machinegun 
searchlight 

communications equipment 
firing switches 


Take gun out of travel lock and place turret in operation 


5. Fire-mission profile for a hard-point target in the attack. 


(a) Situation. 


Target Acquisition 


The M60Al Tank is moving across country at 10 
MPH when the Tank Commander observes an enemy main battle tank moving 
across its front from left to right at 1500 meters. The weather is 
clear and visibility is 3000 meters. 


CREW ACTIONS 


End of Engagement 


Point 
TANK MOVING | INITIAL SUBSEQUENT 
_x POSITION | across COUNTRY | FIRE COSCIAND FIRE COMMAND 


Searches for 
targets, 


Tank 
commander 


Searches for 
targets. 


Gunner 
Lays 
rang 
tant 
Anno 
and 


Leader Zeer 
muni 
pon, 

Driver Drives tank, Seek 

searches for posi 


target. 


Ranges on Carget and 
issues initial fire 
command, 


Identifies the target, 


tank, 


Senses round, 


tain gun for 

ce arid deflection, 
ng proper lead, | 
unces “ON-THE-WAY"™ 
fires, 


and fires, 


tifies APDS am- 
tion, Loads wea- 
Announces "UP," 


s defilaide firing 
tion, and halts 
Observes fire. 
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Makes correcti.: 
iange/deflection, system, and searches 
Announces “OQN-THE-WAY" | for new target, 


Reloads main gun and 
announces “UP," 


Observes fire, 


Point 


SUBSEQUENT 
ACTIONS 


Orders driver to nove 


Announces range/deflec-] out in prescribed 
tion and order to directions, Searches 
fire. Announces tar-= for new targec. 

pet, cease fire, 


os uae 


for Checks fire control 


Disposes of expended 
cartridge, Searches 
for new target, 


Moves out in pre- 
scribed direction, 
seeking covered route, 


(b) Situation. The M60Al Tank is stationary in a hull defilade 
position as part of a defensive position. During the hours of dark- 
ness the Tank commander is informed by his platoon leader that enemy : 
troops are advancing on his position at a range of 1000 meters. A 
range card has been prepared covering the target area, and the platoon 
leader has designated another tank to provide illumination. 


CREW ACTIONS 


$ Target Acq-isition End of Engagenent 
Point Point 
| 
; CREW by t TROOPS INITIAL SUBSEQUENT SUBSZQUENT 
POSITION ADVANCING FIRE COMMAND FERE COMCuSD ACTIONS 
Tank Turns on infra- Issues initial Serses rourd, Searches area with in- 
Connander red light, fire comand, Announces songe/ {rared to detercine 


deflection cor- coverage of area and 
rection one orcer faf cldiraomal targets 

| to fire, An- ‘ snould de engaged. 

: | nounces torget, cease | Reports situation, 


. searches and 
locates target. 


H fire, 
H 
| ‘ 
Cunner | Exanines range Identifies target, | sakes correction for Relays gun on reference 
card, lays gun and lays main gun for range/deflection, An- | point and further 
on reference range and dcfiec- nounces "ON-THE-WAY" studies range card for 
| point, joi Announces "ON= jand fires, possible ecditiacnal 
i Tn AY" and fires, targets, 
| \ 
Loader Selects proper an- Prepares and loads Checks azcunition and 
sunition (BECHIVE). additional round, if weapens in the event 
Makes prescribed fuze required, Assists of subsequent target 
4 setting. Loads guaner in the event of | engagecent, 
round of amnunition, stc;aage of cosxial 
Gachinegu~. 


i it ' 
Cee ea Site Ra eee eee 


H Driver Discounts to Selects proper an- Prepares unc loads Checks a=sunition and 3 
the flank and munition (BEEHIVE). additional round, if weapons in the event 
| front of tank waezes prescribed fuze |required. Assisis of subsequent target 
i providing local] secting. Loads Eunner in the event of | engagesenc, ; 
| | security, round of armunition, Stoppage of coaxial ‘. 
\ : sachinegun, 7 4 
a 
' 
r . ‘ 
1 
ave 
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(c) Situation. The M60Al Tank is moving across country in the 
attack at 10 MPH when the tank commander observes an enemy convoy 
of three trucks moving across his front from left to right at an 
estimated range of 1000 meters. The weather is clear and visibility 


is 2500 meters. 


CREW ACTIONS 


i 
Target Atcuisition End of Engagecent $ 
Sat Point i 
) 
i 
CREN ' INITIAL SUBSEQUENT SUBSEQUENT i J 
. Bain tae ! t Biag comies FIRE COSDAND ACTIONS { 
H oz ag H 
wk t Searches for Issues initial fire Senses rounds for Searches area through 3 
der targets, coztand, Engages | coaxial machine- periscope to insure f 
enczy trucks from ' gun, Announces rotpiete coverage, 

4 rignt to left with | range/defiection cor= { 

i cal .50 cachinegua. ! rections, Makes ' ‘ 


i : necessary adjustrent 
| of cal 50 machincgun | 


* u | fiving. | 
i | | 4 
I a a a Ta ace i er ee eS ta aoe as: al 
3 
ner ; Searches for Identifies the tar- Makes necessary cor- Searches area through : 
\ targets, i get, Lays coaxial rection in range/ periscope to insure 
| "ge esinegdn, taking defiection, cocplete coveroge, : 
! necessary lead and 
| target area | 
: to left. | : 
—— ee Ea ee 
H 
LoaJer ! Searches for Assists the gunner fa | Continues to assist the |Disposes of expended ; 
i targets, the event of any Runner with any imne- cartridges, Searches , 
| stoppages of the coax-| diate actioa required for new target. t 
| fal cochinegun, for the coaxial cachine H 
gun, : 
ee Se : 
° | ; | Se - ‘ : } 
Drive: Drives tank, Kecps tank at even Warns crew of any in- Continues in pre- t 
scctches for speed on aS Saoth a | pencing chonge in speed iscrived cirection, 


tl targets, course as possible, | or direction, iseeking best route, 
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APPENDIX B SAMPLE TASK INVENTORY QUESTIONNAIRE: 


155MM HOWITZER (SP) 
POSITION: GUNNER 


JOB TASK INVENTORY QUESTIONNAIRE 


TASK INVENTORY 


Instructions: Read the following directions. 


The Army needs accurate information about the work you do. The Job Task 
Inventory Questionnaire is the means by which you supply this information. 
It is NOT a test, and the results will not be used to evaluate you, your 1 
supervisor, nor your unit. In filling out the questionnaire, you are 

re voonsible for giving accurate information about the work you do. 


General Directions for This Section 


Before filling out this Questionnaire, there are a few points we 
need to make clear. 


(1) You are going to be asked to describe your present job in 
terms of job tasks. You do not report tasks performed by other persons | 
working with you unless you also do the tasks as part of your regular 
job. If you take over additional tasks for a few days while someone is 
away, you do not report this work. 

1 


(2) Work that is not part of your present job will be left out, 


no matter how often you did it in the past. 


(3) We are interested in only a small part of your job as a 
crew member. We want you to think soout all the tasks or activities 
| 


involved in preparing the weapon for firing and engaging an enemy target. 
Tasks concerned with maintenance, communication, tactics, supply, and 


other support functions should not be included on the lists. 


(4) In describing your present job, go back as far in time as 
necessary to get a true picture. You will probably need to go back not 
less than one month nor more than a year. 


(5) Use the last page for write-in space. Write in any tasks 
you perform that were not on the list. 


Directions for Rating Scales 


Read each TASK and, as you read, decide if your job (all of your 
duties) normally requires you to perform that particular TASK. If it 
does not, draw a line through the task, write 0 (zero) in Column A and 
go on to the next TASK. If it does, fill in Column A using the rating 
scales below. 


mae k ge 
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Use Rating Scale A for column A to select the numeral between 1 and 
5 that best describes the extent to which the TASK is a significant 
part of your job (in terms of time and/or importance). 


UWE Wh 


RATING SCALE A 


INSIGNIFICANT part of my job/duties -1 
NOMINALLY SIGNIFICANT part -2 
MODERATELY SIGNIFICANT part of my job/duties -3 
SIGNIFICANT part -4 
HIGHLY SIGNIFICANT part of my job/duties -5 


It is important to the objective of this study that you respond only 
to TASKS that are a part of your job and that you respond to all of the 
TASKS that are a part of your job. 


Read each TASK carefully. 


(1) 
(2) 
(3) 


Decide whether or not you do it. 
Rate its significance as a part of your job/duties. 


If you do not understand the meaning of a TASK, that TASK 


is probably NOT a part of your job and you should not respond to it. 
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ae 
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Name 


Background Information 


Rank/Grade 


Primary MOS 


Duty MOS 


What 


SN el 


eee 


is your current crew position for the M109, 155mm SP 


howitzer/ 2 (Check One) 


a. 


b. 


Chief of Section 
Gunner 
Assistant Gunner 


No, 1 Cannoneer 


No, 2 Cannoneer 


No. 3 Cannoneer 


No. 4 Cannoneer 


No. 5 Cannoneer 


No. 6 Cannoneer 
Driver 
How long have you been in that position? 


How mich time have you spent in combat in that position 
(if any)? 
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6. What other M109, 155mm SP howitzer/ 
crew position have you held? (Check One) 


____ Chief of Section 
Gunner 
Assistant Gunner 
_____No. 1 Cannoneer 
____No. 2 Cannoneer 
____No. 3 Cannoneer 
_____No. 4 Cannoneer 
_____No. 5 Cannoneer 
| ___No. 6 Cannoneer 
Driver 
a. How long were you in that position? 


. b. How much time did you spend in combat in that position (if any)? 


7. What crew positions have you had with other cannons? (List all 
positions including the weapon system.) 


Length of Time in 
Weapon Position Length of Time Position in Combat 
System in Position (If Any) 


SF a0 7 
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GUNNER 


Rating Scale - Column A 


1 - INSIGNIFICANT part of my job/duties 
2 - NOMINALLY SIGNIFICANT part 
3 - MODERATELY SIGNIFICANT part of my job/duties 
4 + SIGNIFICANT part 
5 - HIGHLY SIGNIFICANT part of my job/duties 
PREPARE FOR ACTION: A 
1. Release cab traverse lock 
2. Place cab power switch to On 
3. Select No. 1 gunner for power elevation 
: 4. Check equilibrator fluid level 
©. Check cab hydraulic system power pack pressure 
G. Assist driver in disengaging traveling lock ; 
Check functioning of traversing mechanism 
*. Command driver to lift and lock ballistic cover | 
y. Install panoramic telescope 
10. Uncover azimuth 6400-mil counter and zero gunner's aid 
counter | 
H 11. Set azimuth counter to 3200 mils | 
12. Level telescope mount : 
: 13. Test and align (boresight) fire control equipment 
14. Lay howitzer for direction 
15. Identify aiming point through telescope 
16. Set announced deflection on azimuth counter 
f 17. Traverse cab until reticle pattern of telescope is 
; centered on objective lens of aiming circle 
&. Checks that pitch- and cross-level bubbles are centered 
19. Direct alignment of aiming posts and/or collimator 
ieee. * ss -31- 4 


GUNNER (continued) 


Rating Scale - Column A 

INSIGNIFICANT part of my job/duties 
NOMINALLY SIGNIFICANT part 
MODERATELY SIGNIFICANT part of my job/duties 
SIGNIFICANT part 
HIGHLY SIGNIFICANT part of my job/duties 

PREPARE FOR ACTION (cont'd): 

20. Lay on alternate aiming point 


INDIRECT FIRE: 


21. Set and lay for deflection 


22. Set announced deflection on reset counter 


23. Traverse piece until vertical reticle of telescope is on 

left edge of aiming point or proper sight picture in 
collimator 
Center pitch- and cross-level bubbles 
Correct for displacement when vertical reticle is displaced 
Place gunner's elevating control switch to Gunner* 
Place announced quadrant on the elevation counter* 
Elevate tube until elevation-level bubble is centered* 
Refer piece 

DIRECT FIRE: 

Prepare panoramic telescope for direct laying 
Actuate click sight mechanism 


Set initial lead on azimuth counter 


Traverse howitzer until vertical reticle is centered on 
target 


Maintain sight picture by continuous tracking of target 


Give command "Fire" 


——— 
When the one-man, one-sight system is used 
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GUNNER (continued) 


Rating Scale - Column A 


- INSIGNIFICANT part of my job/duties 

- NOMINALLY SIGNIFICANT part 

- MODERATELY SIGNIFICANT part of my job/duties 
~- SIGNIFICANT part 

- HIGHLY SIGNIFICANT part of my job/dutie 


DIRECT FIRE (cont'd): 


36. Turn azimuth knob in 5-mil increments to set lead 
changes as directed 


Lay for deflection 
Announce range and set elevation quadrant* 


Elevate howitzer until bubble in pitch-level vial is 
centered* 


Center cross-level bubble on the panoramic telescope 
moun t* 


* 
When one-man, one-sight system is used 


Please write in additional tasks in the spaces below 


Rating Scale - Column A 


INSIGINFICANT part of my job/duties 
NOMINALLY SIGNIFICANT part 

MODERATELY SIGNIFICANT part of my job/duties 
SIGNIFICANT part 

HIGHLY SIGNIFICANT part of my job/duties 


APPENDIX C DESCRIPTIVE STATISTICS FOR PERSONNEL 


Table C-1 


NUMBER PARTICIPATING, BY RANK, IN EACH WEAPON SYSTEM 


Rank 81MM 155M M6OAL 
El 4 8 2 
EQ 27 36 18 
E3 55 ke 29 
Eh 32 27 36 
E5 2h 21 13 
E6 3 15 23 
E7 ) fe) 27 
Ee 0 0 1 

OLT ) fe) 2 

TOTAL 15 149 151 
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Table C-2 


NUMBER PARTICIPATING, BY MONTHS OF DUTY, IN EACH WEAPON SYSTEM 


M60A1 


155MM 


10 


81MM 


Time (Months) 


15 
10 


10 


18 


16 


17 


15 


9 
10 


14 


10 


12 


enti adnisimanatntmmemnanemnnsatobererte he 


13 


1 
15 
16 


ak 


30 
32 


33 
5 


) 
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Table C-2 (continued) 


M60A1 


155M 


81MM 


Time (Months) 


Oo vA st A OWN eH OO A A A OM 


OO A O O HO TH AHN ARH O HO 


d O FH OAH HH OO OO COCO 0 oO 


N 


{o) 


fo) 


180 
192 
20h 


21€ 


24.0 


147 


146 133 


TOTAL 
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NUMBER PARTICIPATING, BY MONTHS OF COMBAT, IN EACH WEAPON SYSTEM 


oo 
—ererrrr—VeeeaoaoaoauaoaoaoaoaoaoaoaaaeeeeeeeeeeeeeLL_ 


Time (Months) 


6) 


Oo wo BW F ww 


Table C-3 


81MM 155MM M60A1 
137 129 121 
ce) fe) 2 
ce) 1 fo) 
0) 1 ) 
ce) 2 1 
2 2 1 
i Bi e 
a 0 fe) 
fe) fe) 1 
ce) fe) 3 
2 5 15 
) 1: J: 
. fe) ) 
1 2 0 
ce) ) 1 
fe) eo) 1 
6) 4 1 
@) 4 1 
1 0) fe) 
o 1 0 


APPENDIX D 


RANKED TASK INVENTORIES FOR THE 
M60A1 TANK 
155 MM HOWITZER (SP) 
81MM MORTAR 


INCLUDING AN IDENTIFICATION(*) OF 
TASKS COMMON TO THE TOP ONE-THIRD 
OF EACH LIST 
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